Abstract. Starting with a complex commutative semi-simple regular Banach algebra A and an automorphism σ of A, we form the crossed product of A by the integers, where the latter act on A via iterations of σ. The automorphism induces a topological dynamical system on the character space Δ(A) of A in a natural way. We prove an equivalence between the property that every nonzero ideal in the crossed product has non-zero intersection with the subalgebra A, maximal commutativity of A in the crossed product, and density of the non-periodic points of the induced system on the character space. We also prove that every non-trivial ideal in the crossed product always intersects the commutant of A non-trivially. Furthermore, under the assumption that A is unital and such that Δ(A) consists of infinitely many points, we show equivalence between simplicity of the crossed product and minimality of the induced system, and between primeness of the crossed product and topological transitivity of the system.
Introduction
A lot of work has been done in the direction of connections between certain topological dynamical systems and crossed product C * -algebras. In [6] and [7] , for example, one starts with a homeomorphism σ of a compact Hausdorff space X and constructs the crossed product C * -algebra C(X) α Z, where C(X) is the algebra of continuous complex valued functions on X and α is the automorphism of C(X) naturally induced by σ. One of many results obtained is equivalence between simplicity of the algebra and minimality of the system, provided that X consists of infinitely many points, see [1] , [3] , [6] , [7] or, for a more general result, [8] . In [5], a purely algebraic variant of the crossed product is considered, with more general classes of algebras than merely continuous functions on compact Hausdorff spaces serving as "coefficient algebras". For example, it was proved there that, for such crossed products, the analogue of the equivalence between density of non-periodic points of a dynamical system and maximal commutativity of the "coefficient algebra" in the associated crossed product C * -algebra is true for significantly larger classes of coefficient algebras and associated dynamical systems. In this paper, we go beyond these results and investigate the ideal structure of some of the crossed products considered in [5] . More specifically, we consider crossed products of complex commutative semi-simple regular Banach algebras A with the integers under an automorphism σ : A → A.
In Section 2 we give the most general definition of the kind of crossed product that we will use throughout this paper. We also mention the elementary result that the commutant of the coefficient algebra is automatically a commutative subalgebra of the crossed product. The more specific setup that we will be working in is introduced in Section 3. There we also introduce some notation and mention two basic results concerning a canonical isomorphism between certain crossed products, and an explicit description of the commutant of the coefficient algebra in one of them.
According to [7, Theorem 5.4 ], the following three properties are equivalent:
• The non-periodic points of (X, σ) are dense in X;
• Every non-zero closed ideal I of the crossed product
In Section 4, an analogue of this result is proved for our setup. A reader familiar with the theory of crossed product C * -algebras will easily recognize that if one chooses A = C(X) for X a compact Hausdorff space in Corollary 4.5 below, then the crossed product is canonically isomorphic to a norm-dense subalgebra of the crossed product C * -algebra coming from the considered induced dynamical system. We also combine this with a theorem from [5] to conclude a stronger result for the Banach algebra L 1 (G), where G is a locally compact abelian group with connected dual group.
In Section 5, we prove the equivalence between algebraic simplicity of the crossed product and minimality of the induced dynamical system in the case when A is unital with its character space consisting of infinitely many points. This is analogous to [7, Theorem 5.3] , [1, Theorem VIII 3.9] , the main result in [3] and, as a special case of a more general result, [8, Corollary 8.22] for the crossed product C * -algebra. In Section 6, the fact that the commutant of A always has non-zero intersection with any non-zero ideal of the crossed product is shown. This should be compared with the fact that A itself may well have zero intersection with such ideals, as Corollary 4.5 shows. The analogue of this result in the context of crossed product C * -algebras appears to be open.
